FUor outbursts in young stellar objects (YSOs) are the most dramatic events among episodic accretion phenomena. The origin of these bursts is not clear: disk instabilities and/or disk perturbations by an external body being the most viable hypotheses. Here, we report our VLT/SINFONI high angular resolution AO-assisted observations of 2MASS J06593158-0405277, which is undergoing a recently discovered FUor outburst. Our observations reveal the presence of an extended disc-like structure around the FUor, a very low-mass companion (2MASS J06593158-0405277B) at ∼100 au in projection, and, possibly, a third closer companion at ∼11 au. These sources appear to be young, displaying accretion signatures. Assuming the components are physically linked, 2MASS J06593158-0405277 would then be one of the very few triple systems observed in FUors.
INTRODUCTION
FU Orionis-like outbursts (hereafter FUors) are the most dramatic events among episodic accretion phenomena in YSOs, displaying a mass accretion rate (Ṁ acc ) increase by several orders of magnitude (up toṀ acc ∼10 −4 M ⊙ yr −1 ; see e.g. Hartmann & Kenyon et al. 2014) , and previous observations indicate that the object began its slow rise at the end of 2013 and reached its maximum at the end of 2014 (Hackstein et al. 2014; Kóspál et al. 2015) . From archival photometric data, Kóspál et al. (2015) identify the progenitor as a low-mass T Tauri star (0.75 M ⊙ ) with a circumstellar disk of 0.01-0.06 M ⊙ , and an age of ∼ 6×10 5 yr.
OBSERVATIONS AND DATA REDUCTION
2MASS J06593158-0405277 was observed with ESO/VLT UT4 on 2015 January 25
with the near-infrared integral field spectrograph SINFONI (Eisenhauer et al. 2003) in the J (1.1-1.4 µm) and K (1.95-2.45 µm) bands with a spectral resolution of R ∼ 2000 and 4000, respectively. The observations were performed with the highest spatial sampling (12.5 milliarcseconds -mas -pixel scale, and field of view -FoV -of 0. ′′ 8×0. ′′ 8) and in AO-assisted mode (using the target as a natural guide star) with a mean optical seeing of ∼ 0. ′′ 8, which provided a full-width at half maximum (measured on the point spread function -PSF) of ∼ 50 mas and ∼ 70 mas in the J and K band, respectively. The detector integration time (DIT), number of sub-exposures per frame (NDITS) and exposures were 30 s, 4, and 5 (J band), and 15 s, 5, and 7 (K band), for a total integration time on-source of 600 s and 525 s in the J and K band, respectively. An additional photometric standard star (HD 42655) was observed for flux calibration of the data cubes and removal of telluric features from the spectra. Data were reduced using the SINFONI data reduction pipeline in GASGANO (Modigliani et al. 2007) , that is, dark and bad pixel masks, flat-field corrections, optical distortion correction, and wavelength calibration with arc lamps.
Two spectra were extracted from each data cube using a 5×5 pixel area centered at the position of the peak flux of the FUor and its companion (B, see Sect. 3). Due to the FUor brightness and its spatially extended disk-like emission (see Sect. 3), a background spectrum was extracted close to the companion position and subtracted from its spectrum to remove the contamination from the FUor source.
Additionally, continuum images (at 1.25 and 2.2 µm) and continuum-subtracted Paβ and Brγ images were created following the same procedures as in Beck et al. (2008) and Garcia Lopez et al. (2013) .
As no PSF standard was observed, to remove the FUor's PSF from the continuum and evaluate the asymmetry of the bright central core (see Sect. 3), we rotate the continuum images by 180
• , match the PSF and subtract the rotated images from the original ones in both J and K bands.
RESULTS
As illustrated in Fig T e ∼2900±300 K (Luhman et al. 2003) . To get a rough estimate of the stellar parameters, we assume that B is coeval to the FUor, thus with an age between 5×10 5 and 10 6 yr (Kóspál et al. 2015) . We adopt the evolutionary tracks from Baraffe et al. (2015) , inferring
We use the J − K color excess of 2MASS J06593158-0405277B and an SpT=M7 (with (J − K) 0 =1; see e.g., Scholz et al. 2012 ) to estimate both upper and lower values of the visual extinction (A V ) towards the source, adopting the extinction law from Rieke & Lebofsky (1985) . Indeed, by assuming that the observed E(J − K) is only due to the visual extinction, we get an upper limit of
17. This is only an upper limit, because this source is young and thus part of its IR excess originates from veiling (r λ = F ex,λ /F * ,λ ). The IR excess is thus:
We cannot derive both r J and r K values. However, by assuming r J =0 and fitting an SpT=M7 template, we then get r K ∼2.6, and we can infer a lower limit for the visual extinction of A V =2.4 mag.
The spectrum of 2MASS J06593158-0405277B (see upper panel of rates found in young brown dwarfs (Natta et al. 2004; Mohanty et al. 2005; Joergens et al. 2013 ).
3.2. The Disk, the Bump, and the FUor J and K band continuum images in Fig. 1 (left panels) display an elongated disk-like structure extending up to ∼200 mas (or ∼90 au) from the central source. Elliptical isophotes were fitted to the disk-like feature using the iraf STSDAS task isophote, starting from radii larger than the central PSF (i.e. ∼50 mas and ∼70 mas in the J-and K-band, respectively). The isophotal fit in the J-band provides us with a semi-major axis P.A. of 52
• ±3
• , and a ratio of the minor to major axes of 0.88±0.05. Assuming circular symmetry, the system axis inclination with respect to the line-of-sight is i=28
• ±6
• . Results of the K band analysis are less accurate but consistent with the previous ones, yielding P.A.=48
• ±10
• and i=22
• ±12
• .
Our analysis thus indicates that this disk-like structure is almost face-on.
Another notable circumstellar feature around 2MASS J06593158-0405277 is the 'bump' detected in continuum and line emission images (see Fig. 1 , central and right panels). This feature is not spatially resolved in the J and K band images, but it is clearly detected after subtracting the rotated images (Fig. 1, central panels) as an arc-shaped elongated feature, peaking at P.A∼233
• and ∼225
• in the J and K bands, respectively, and with m J ∼12.9 mag and m K ∼10.6 mag. In the continuum-subtracted Paβ and Brγ images ( and 2×10 −15 erg s −1 cm −2 , respectively. The detection in both continuum-subtracted line images, the fact that these features are fitted with Gaussian profiles, and the presence of continuum emission in the PSF-subtracted J and K band images strongly suggest that the 'bump' is an additional closer young companion, which might have triggered the burst (see e.g., Reipurth & Aspin 2004; Reipurth et al. 2014) . Moreover, in both J and K bands, the 'bump' appears brighter than 2MASS J06593158-0405277B, hinting that, if it is a YSO, it might be more massive than the latter. However, as the 'bump' is not spatially resolved in the continuum, other scenarios cannot be completely ruled out for the continuum emission, such as an uneven disk illumination (see, e.g., Dullemond & Monnier 2010) .
Finally, the lower panels of Fig. 2 show the FUor flux calibrated spectrum would be expected from the dynamical evolution of a newborn triple system, where the least massive of three bodies is kept away from the two other bodies except for brief periastron passages, which eventually lead to the system dissolution (see, e.g., Reipurth & Clarke 2001; Reipurth et al. 2010) . At an age of ∼1 Myr the observed system is statistically unlikely to be stable, and it will eventually eject the low-mass component after a periastron passage.
This could be the first time that such scenario has been observed. Indeed companions in other FUors have been detected (e.g., FU Ori, Z CMa, L1551 IRS 5, RNO 1B/C, AR 6A/B; see e.g., Reipurth & Aspin 2004; Audard et al. 2014 ), but their relatively wide separation (from several tens up to hundreds of au) suggests that these sources might be outlying companions.
In the case of 2MASS J06593158-0405277, the fact that both the 'bump' and source 'B' are young objects excludes the possibility that they might be background or foreground stars. Instead it is much more likely that they belong to the same star forming region, which is quite small and isolated, being composed of a few T Tauri stars (Kóspál et al. 2011) . Their proximity to the FUor and the fact that the observed radial velocities of the HI lines are very similar in the three objects (average v r ∼7±7 km s −1 with respect to the local standard of rest -LSR-and not corrected for the molecular cloud velocity) suggests that these sources might belong to the same system. Provided that the objects are physically linked, 2MASS J06593158-0405277 would then be one of the very few triple systems ever observed in FUors. That said, further high-angular resolution observations are required to confirm the nature of the 'bump' and the multiplicity of the 2MASS J06593158-0405277 system.
